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Introduction

About 90% of cervical cancer deaths occur in 
low- and middle-income countries (LMICs), mainly due 
to insufficient preventive and screening opportunities 
along with limited treatment options [1]. Screening using 
Papanicolaou (Pap) smear, colposcopy, and excisional 
or ablative intervention has led to early detection and 
treatment of pre-invasive lesions of the cervix [2]. Cervical 
cancer predominantly affects women in their reproductive 
years when most women are sexually active. Treatment 
of cervical cancer includes surgery or chemoradiation 
[2]. Several studies have been published in the literature 
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that explore the sexual function in women after 
treatment of cervical cancer with radical hysterectomy or 
chemoradiotherapy [3]. Although the disease has a long 
pre-invasive course, there is paucity of literature on the 
sexual function post treatment of cervical pre-invasive 
lesion. WHO recommends that loop electrosurgical 
excision procedure (LEEP) or cryotherapy or thermal 
ablation may be used to treat histologically confirmed 
CIN2+ disease depending on availability of expertise, 
training, equipment, infrastructure and resources [4]. 

LEEP involves excision of a small section of the 
cervix while thermal ablation involves thermocoagulation 
of the transformation zone initiating a healing process 
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within the cervical tissue without affecting the vagina. It 
remains uncertain whether this surgical procedure could 
induce a persistent inflammatory process, potentially 
having a detrimental effect on female sexual function, or 
conversely, serve as a secondary treatment for cervicitis, 
thereby improving pre-existing dyspareunia [5]. Very few 
studies have assessed sexual function post LEEP while 
there have been no randomized studies in the literature 
comparing the sexual function after LEEP and thermal 
ablation. The aim of the present study was to address 
these lacunae in literature and to assess the acceptability, 
efficacy, safety and complications between the two 
procedures.

Materials and Methods

This was a prospective open label randomized 
controlled study conducted at tertiary care centre from 
July 2020 to January 2022 after obtaining ethical clearance 
from institute ethics committee (AIIMS/IEC/20/653). 
The trial was registered with the clinical trial registry of 
India (CTRI/2021/03/032424). Informed written consent 
was taken from each study participant. Inclusion criteria 
were women aged 22-55 years, screened positive with 
high-risk HPV or visual inspection with acetic acid (VIA), 
histologically confirmed CIN 2 and 3 lesions, abnormal 
cytology including Low-grade Squamous Intra-Epithelial 
Lesion (LSIL) and High-grade Squamous Intra-Epithelial 
Lesion (HSIL) and type 1 transformation zone (TZ) 
and type 2 TZ where probe tip could achieve complete 
ablation of the squamocolumnar junction (Tip could 
reach upper limit of the TZ). Exclusion criteria included 
obvious cervical growth on per-speculum examination, 
high suspicion of cervical cancer, preinvasive lesion 
occupying more than two quadrants of cervix or with 
vaginal and/or endocervical extension, type 3 TZ and 
type 2 TZ where SCJ could not be completely covered 
with probe tip. Pregnant women, women with history 
of pelvic irradiation and women with severe debilitating 
disease were excluded. Randomization was done using 
a computer-generated randomization table in order to 
allocate the groups in the ratio of 1:1. 

Cases attending the outpatient department were 
screened using Pap smear, visual inspection with acetic 
acid (VIA) and visual inspection with lugol’s iodine 
(VILI). Cases with abnormal report were managed 
with colposcopy and guided biopsy and cases with 
histopathology report suggestive of CIN 2 and 3 were 
recruited. 

Post treatment women were advised to attend for 
clinical follow-up at 1, 3 and 6 months after treatment. 
Assessment of sexual health and sexual function was 
done at baseline prior to treatment and at the follow up 
visit scheduled at 3 months after the procedure using the 
questionnaire. The questionnaire was composed of: (i) 
general questions about frequency of sexual intercourse, 
the presence of dysmenorrhea, dyspareunia, and postcoital 
bleeding; and (ii) specific patient-rated questions on overall 
satisfaction with sexual intercourse, sexual desire, vaginal 
lubrication, vaginal elasticity, orgasmic satisfaction, 
patient-perceived partner’s satisfaction, and associated 

anxiety. The parameters were scored on a 6-point Likert 
scale with responses ranging from 0 being the lowest to 5 
being the highest. The questionnaire was created through 
literature review and validated by pretesting on 10% of 
the population. The internal reliability of the questionnaire 
was evaluated using Cronbach’s alpha coefficient, showing 
good internal consistency with values of 0.78 before the 
procedure and 0.74 after the procedure.

Data analysis was done using Statistical Package for 
Social Sciences (SPSS) software, IBM manufacturer, 
Chicago, USA, ver 21.0. The quantitative variables not 
normally distributed were analyzed using Mann-Whitney 
Test and Independent t test was used for comparison of 
normally distributed data between two groups. Wilcoxon 
signed rank test was used for comparison of sexual 
function between before and after treatment. Qualitative 
variables were analysed using Chi-Square/ Fisher’s exact 
test. P value of less than 0.05 was considered statistically 
significant.

Results

A total of 1,356 cases were screened. Of these 7.96% 
(n=108) were found to have abnormal Pap smear or VIA/
VILI positive and were further managed by colposcopy 
and guided biopsy. Sixty cases with histologically 
confirmed CIN 2 and 3 lesion were included in the 
study and were randomized into either of the 2 treatment 
modalities: thermal coagulation and LEEP (Figure 1).

The mean age of the study population was 44.25 
± 7.29 years. Baseline characteristics were similar between 
the two groups (Table 1). The mean age at the time of 
first sexual intercourse was 18.9 ± 1.46 years while the 
mean age at the time of first child birth was 20.38 ± 1.57 
years. The distribution of cases between the two treatment 
modalities was similar based on the screening tests used 
as shown in Table 2. Following colposcopy and guided 
biopsy there were 86.67% (n=26) cases of CIN 2 in 
thermal ablation group and 73.33% (n=22) cases in the 
LEEP group while there were 13.33% and 26.67% cases 
on CIN 3 in the two groups respectively.

The duration for LEEP was significantly higher 
compared to thermal ablation (25.33 ± 5.07 versus 
20.67 ± 2.54; P= <0.001) while cases reported significantly 
higher pain 10 minutes post procedure in the LEEP group 
(Table 3). Acceptability and symptom relief 3 months post 
procedure was comparable between the two groups. All 
cases reported pain post procedure and the side effects 
were comparable between the groups. Table 4 shows 
the comparison of Pap smear reports between the two 
groups at 3- and 6-months post treatment and they were 
comparable between both the groups. Post LEEP there 
were 18 cases with histopathological report of CIN 2 and 
6 cases with CIN 3. The distribution of histopathological 
diagnosis of cases prior to and post LEEP are shown in 
Figure 2. 

Three cases from the thermal ablation group and 6 
cases from the LEEP declined to complete the sexual 
function questionnaire. Cases treated with thermal ablation 
reported a significant improvement in parameters like level 
of satisfaction, level of sexual desire or interest and vaginal 
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Patients screened (n= 1356) 

Excluded (n=1296) 
♦   Normal screening test (n=1248) 
♦   Non CIN2+ histology after 

colposcopy guided biopsy (n=48) 

Analysed (n= 30) 

Lost to follow-up (n= 0) 

LEEP (n= 30) 
♦ Received allocated intervention (n= 30) 
 

Lost to follow-up (n= 0) 

Thermal ablation (n= 30) 
♦ Received allocated intervention (n= 30) 

Analysed (n= 30) 

Allocation 

Analysis 

Follow-Up 

Randomized (n=60) 

Enrollment 

Figure 1. CONSORT Flow Diagram

Socio-demographic characteristics Thermal ablation (N=30) LEEP (N=30) P value
Age (years)$ 44 ± 7.4 44.5 ± 7.29 0.793‡ 
Education n(%) 0.312*
     Illiterate 3 (10%) 3 (10%) 
     Primary school 6 (20%) 7 (23.33%) 
     High school 15 (50%) 15 (50%) 
     Intermediate 6 (20%) 2 (6.67%) 
     Graduate 0 (0%) 3 (10%) 
Socio-economic status n(%) 0.637*
     Upper middle 4 (13.33%) 4 (13.33%) 
     Lower middle 19 (63.33%) 22 (73.33%) 
     Upper lower 3 (10%) 3 (10%) 
     Lower 4 (13.33%) 1 (3.33%) 
Parity [median (IQR)] 2 (2-3) 2 (2-4) 0.272§
Age at the time of first intercourse (years)$ 18.97 ± 1.59 18.83 ± 1.34 0.726‡ 
Age at the time of first child birth (years)$ 20.5 ± 1.76 20.27 ± 1.39 0.57‡
Contraception n(%) 0.922*
     Nil 11 (36.67%) 7 (23.33%) 
     Not sexually active 2 (6.67%) 3 (10%) 
     Barrier contraceptives 2 (6.67%) 5 (16.66%) 
     Copper T 1 (3.33%) 1 (3.33%) 
     Ligated 6 (20%) 7 (23.33%) 
     Oral Contraceptive Pills 6 (20%) 7 (23.33%) 

$, mean ± SD; ‡, Independent t test; §, Mann Whitney test; *, Fisher's exact test; †, Chi square test 

Table 1. Baseline Characteristics
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Screening test Thermal ablation 
(N=30)
n (%)

LEEP 
(N=30)
n (%)

P value

VIA 0.299* 
     Negative 7 (23.33%) 3 (10%) 
     Positive 23 (76.67%) 27 (90%) 
VILI 0.347† 
     Negative 8 (26.67%) 5 (16.67%) 
     Positive 22 (73.33%) 25 (83.33%) 
Pap Smear 0.614† 
     ASC-H $ 16 (53.33%) 15 (50%) 
     HSIL 5 (16.67%) 8 (26.67%) 
     LSIL 9 (30%) 7 (23.33%) 
Colposcopy guided biopsy 0.333* 
     CIN 2 26 (86.67%) 22 (73.33%) 
     CIN 3 4 (13.33%) 8 (26.67%) 

Table 2. Comparison of Cases Based on the Screening 
Test

*, Fisher's exact test; †, Chi square test; $, Atypical squamous cells - 
cannot exclude high grade squamous intraepithelial lesion

Parameters Thermal ablation (N=30) LEEP (N=30) P value
Procedure duration (minutes)$ 20.67 ± 2.54 25.33 ± 5.07 <0.0001§ 
Pain (10 minutes post procedure)$ 3.87 ± 0.51 4.27 ± 0.45 0.003§

Acceptability (Likert scale: 1-7)$ 5.73 ± 0.58 5.6 ± 0.5 0.408§

Symptom relief n (%) 20 (66.67%) 18 (60%) 0.592†

Side effects n (%)
     Pain 12 (40%) 15 (50%) 0.436†

     Minimal blood loss during procedure 0 (0%) 24 (100%) <0.001*
     Cervical stenosis 12 (40%) 16 (53.33%) 0.301† 
     Need for other surgeries (Hysterectomy) 5 (16.67%) 6 (20%) 0.739† 
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Comparison of histopathology pre- and post-LEEP

Pre-LEEP Post-LEEP

Figure 2. Histopathology Reports Pre- and Post-LEEP

$, mean ± SD; §, Mann Whitney test; †, Chi square test; *, Fisher's exact test

Table 3. Procedure Parameters, Acceptability and Side Effects

self-lubrication, on the contrary post LEEP poor scores 
were noted in all the parameters except level of sexual 
desire or interest and anxiety. There was no significant 
difference of the parameters of sexual function between the 
two groups before the procedure while the cases reported 
significantly better parameters of sexual function post 
thermal ablation compared to LEEP except for pain or 
discomfort during penetration Table 5,6.

Discussion

LEEP and thermal ablation are widely accepted for 
the management of CIN 2 and 3 lesions. Consistent with 
the systematic review and meta-analysis by Piret EM 
et al. (2022), thermal ablation had a high acceptability 
comparable with that of LEEP [6]. Procedure time for 
thermal ablation and pain at 10 mins post procedure were 
lower in thermal ablation compared to LEEP, however 
at six months there was no significant difference in the 
post-procedure cytology.

The impact of LEEP and thermal ablation on women’s 
sexuality remains unclear, with limited understanding 
from published studies. The etiology of sexual problems 
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Pap smear Thermal ablation (N=30)
n (%)

LEEP (N=30)
n (%)

P value

3 months 0.053*
     ASC H 1 (3.33%) 2 (6.67%) 
     ASC-US 0 (0%) 2 (6.67%) 
     HSIL 5 (16.67%) 0 (0%) 
     LSIL 2 (6.67%) 1 (3.33%) 
     NILM 22 (73.33%) 25 (83.33%) 
6 months 0.637* 
     ASC-H 2 (6.67%) 3 (10%) 
     ASC-US $ 0 (0%) 2 (6.67%) 
     HSIL 3 (10%) 1 (3.33%) 
     LSIL 2 (6.67%) 1 (3.33%) 
     NILM 23 (76.67%) 23 (76.67%) 

Table 4. Follow-up Pap Smear at 3- and 6-months Post Procedure

*, Fisher's exact test; $, Atypical squamous cells - cannot exclude high grade squamous intraepithelial lesion

Sexual function Pre-thermal 
coagulation

(n=27) 

Post-thermal 
coagulation

(n=27) 

P 
value¶

Pre-LEEP 
(n=24)

Post-LEEP 
(n=24)

P 
value¶

Level of satisfaction 3.3±0.47 3.07±0.27 0.014 3.08±0.41 2.25±0.61 0.0002
Level of sexual desire or interest 2.63±0.49 3±0.39 0.002 2.42±0.5 2.17±0.7 0.227
Vaginal self-lubrication 2.56±0.51 3±0.39 0.001 2.42±0.65 2±1.02 0.021
Flexibility of vagina 2.7±0.47 2.93±0.62 0.109 2.58±0.5 2.17±0.7 0.035
Ability to reach climax 2.7±0.47 2.63±0.74 0.593 2.58±0.5 2±0.72 0.004
Level of anxiety related to sexual life 2.33±0.48 2.08±0.78 0.269 2.44±0.51 2.56±0.64 0.257
Overall level of patient perceived partner satisfaction 2.7±0.47 2.93±0.47 0.058 2.83±0.38 2.17±0.38 <0.0001 

Table 5. Comparison of Sexual Function pre- and post- Procedure

Data presented as mean±SD; ¶, Wilcoxon Signed Ranks Test

Sexual parameters Pre-treatment Post-treatment
Thermal ablation 

(n=27)
LEEP 
(n=24)

P value Thermal ablation 
(n=27)

LEEP 
(n=24)

P value

Frequency [median (IQR)] 3 (2-3) 2 (1-3) 0.057* 3 (2-3) 1.5 (1-2) <.0001§

Pain/discomfort during penetration n (%) 6 (22.22%) 6 (25%) 1* 4 (14.81%) 4 (16.67%) 0.815† 
Post coital bleeding n (%) 2 (7.41%) 2 (8.33%) 1* 0% 0% NA
Level of satisfaction$ 3.3±0.47 3.08±0.41 0.096 3.07±0.27 2.25±0.61 <.0001§

Level of sexual desire or interest$ 2.63±0.49 2.42±0.5 0.132§ 3±0.39 2.17±0.7 <.0001
Vaginal self-lubrication$ 2.56±0.51 2.42±0.65 0.219 3±0.39 2±1.02 <.0001
Flexibility of vagina$ 2.7±0.47 2.58±0.5 0.374§ 2.93±0.62 2.17±0.7 0.0004§

Ability to reach climax$ 2.7±0.47 2.58±0.5 0.374§ 2.63±0.74 2±0.72 0.008§

Level of anxiety related to sexual life$ 2.33±0.48 2.44±0.51 0.422§ 2.08±0.78 2.56±0.64 0.044
Overall level of sexual satisfaction$ 2.7±0.47 2.83±0.38 0.281§ 2.93±0.47 2.17±0.38 <.0001

$, mean±SD; §, Mann Whitney test; *, Fisher's exact test; †, Chi square test

Table 6. Comparison of Sexual Parameters between the Two Treatment Groups before and after the Procedure

in such patients is multifactorial, involving psychological, 
physiologic, and sociological factors. Hence, addressing 
sexual health concerns in these individuals is complex. 
Sexual disinterest may be seen in women with cancer 
or pre-cancer treatment due to impaired emotional and 
physical health. These patients may tend to overlook 
their sexual well-being, adversely affecting their 
relationships with their partners [7]. Women experiencing 

sexual dissatisfaction exhibit lower psychological and 
general well-being. This underscores the significance of 
addressing sexual health and well-being in women as an 
integral component of their healthcare [8].

In the present study, parameters of sexual function 
like level of satisfaction, level of sexual desire or 
interest and vaginal self-lubrication showed significant 
improvement in cases post thermal ablation. This could 
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limited number of participants, the efficacy estimates 
should be interpreted cautiously. Secondly, evaluating 
treatment success at 6 months was probably too early, 
even though we did not expect any discrepancies to emerge 
between the study groups, which were well balanced 
due to randomization. The study was conducted in a low 
resource setting, hence HPV test for screening could not 
be used which is the current standard of care.

In conclusion, thermal ablation and LEEP both 
treatment modalities are well accepted for cervical 
dysplasia with similar efficacy at 6 months. Thermal 
ablation showed advantages in procedure time and post-
procedural pain but demonstrated variable effects on 
sexual function, improving satisfaction and desire. LEEP, 
on the other hand, showed a decrease in satisfaction and 
potential alterations in lubrication and flexibility. Further 
research with larger sample sizes and longer follow-up 
duration is recommended.
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